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Please check that this examination paper consists of THIRTEEN pages of
printed material before you begin the examination.
[Sila pastikan bahawa keftas peperiksaan ini mengandungiT|GABELAS
muka surat yang bercetak sebelum anda memulakan peperiksaan inil.
Instructions: Answer all four [4] questions.
tAranan:. Jawab semua empat [4] soalanl.
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(a) A medical researcher conjectures that heavy smoking can results in
wrinkled skin around the eyes. The smoking habits as well as the presence
of prominent wrinkles around the eyes are recorded for a random sample
of 15 persons.
Prominent wrinkles Wrinkles not romlnent Total
Heavy Smoker
Lisht or nonsmoker
Total
Do an appropriate analysis. Use c :0.05
(b) An auto dealership records the number of cars sold during the past 12
months. Is there evidence to indicate that the number of cars sold
increases? Use a :0.01.
(c) For many years educators have suggested that the social conditions that
exist at home contribute heavily to the decline in children's academic
performance. A report by an educational researcher provides additional
information that suggests that watching television has a serious effect on
school performance. In the report, averages on a national mathematics test
were compared with the percent of students in the state who watch 6 or
more hours of television per day. The data were collected for standard six
students in 8 states:
State Percent Test
7
8
4
I
35
61
81
46
72
72
63
52
33
17
6
t9
7
9
l4
23
1
2
aJ
4
5
6
8
Do an appropriate analysis. Use cr, = 0.01.
[00 marks]
l. (a) Seorang pegawai perubatan mendakwa bahawa kuat merokok boleh
menyebabkan kedutan lillit sekeliling mata. Tabiat merokok dan
kehadiran kedutan lailit sekeliling mata dicatat bagi suatu sampel rawak
yangterdiri daripada I5 orang.
Kedut kelihatan Tiada kedut kelihatan Jumlah
Kuat merokok
atau tidak merokok
Jumlah
7
8
3
Lakulran suatu analisis yang sesuai. Guna a : 0.05.
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(b) Syariknt penjual kereta mencatat bilangan kereta yang dijual dalam
tempoh 12 bulan yang lepas. Adakah terdapat bukti untuk menunjukknn
bahawa bilangan kereta yang dijual meningkat? Guna a : 0.01
@ Untuk sekian lama para pendidik menyatakan bahawa keadaan sosial
yang wujud di rumah banyak menyumbang kepada penurunan pencapaian
akademik murid-murid. Suatu laporan daripada seorang penyelidik
pendidikan mendapat maklumat tambahan yang menyatakan bahawa
menonton televisyen memberi kesan serius ke atas pencapaian di sekolah.
Dalam laporan tersebut, .bagi setiap negeri purata marlmh uiian
matematik kebangsaan dibandingknn dengan Peratus pelajar yang
menonton televisyen 6 jam atau lebih sehari. Data diambil daripada
pelajar darjah 6 bagi 8 buah negeri.
Negeri Peratus Ujian
72
63
52
9
14
23
I
2
3
4
5
6
7
8
33
I7
6
19
35
6I
81
46
72
2.
Laluknn suatu analisis yang sesuai. Guna q : 0.01.
ft00 markahJ
(a) Fabrics regulations require that certain materials, such as those used for
children's pajamas, be treated with a flame retardant. An evaluation of a
flame retardant applied to three different materials was conducted at three
different laboratories. Each laboratory tested three samples from each of
the treated materials. The data collected was length of the charred portion
of each sample.
tItYi?k : 2s7.2
83
Material
A B C Total
1
4.r
3.94.3 w
3.1
2.8
3.3 aw
3.5
J.L
3.6 fao-: 31.8
2
2.7
3.12.6 | sZ
1.9
2.2
2.3 a 6A
2.7
2.3
2.5 7t 22.3
J
3.6
3.9
4.2 tt.7
3.4
3.6
3.5 10.5
3.8
3.83.s trl 33.7
Total 32.4 26.1 29.3 87.8
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(i) State an appropriate model and its assumptions.(ii) Do a corresponding analysis at cr : 0.01.(iii) Perform a follow-up analysis.
A company is planning to market a new cereal with one of trvo
possible package designs. To determine which has the most appeal, six
stores are supplied with the two package designs. The packages are
priced the same, so that if any design outsells the other, it will be due
primarily to visual atfractiveness. The cereal is on the market for
several months, and the number of sales for each design at each store is
recorded.
Store Total
Total 1273
: 143,457
(i) State an appropriate model and its assumptions.(ii) Do a corresponding analysis at cr : 0.05.
[100 marks]
Syaratfobrik menyatakan bahawa sesuatu knin seperti lcain yang
digunakan untuk paluian tidur kanak-kanak dirawat dengan bahan
perlengahan pembakaran. Suatu penilaian mengenai suatu bahan
perlengahan pembakaran yang digunakan kepada tiga knin yang
berlainan dilalailran di tiga buah malvnal berlainan. Setiap malcrnal
menguji tiga sampel daripada setiap kain yang dirawat. Data yang
dicatat ialah panjang bahagian yang terbakar bagi setiap sampel.
212
r22
198
280
193
268
I
2
J
4
5
6
IIY,:,
(a)2.
Design
101 1l l
58 64
98 100
t32 148
9s 98
133 135
Kain
Mahnal A B C Jumlah
I
4.1
3.94.s w
3.1
2.8
3.3 9.2
3.5
3.23.6 , rn 3 r.8
2
2.7
3.12.6 w
1.9
2.22.3 G4
2.7
2.32.s n 22.3
3
3.6
3.94.2 wj
3.4
3.6
s.s I ros
3.8
3.8
s.s a nJ 3 3.7
Jumlah 32.4 26. I 29.3 87.8
IIII'. : 297.2
--- 
iik
(i) Nyatal<an suatu model yang sesuai serta anggapannya.
9,4
...15-
(b)
5 IMSG 162E1
(iil Laluknn suatu analisis yang sepadan pada q = 0.01.(ii, Lalailmn suatu tatacara lanjutan.
Suatu syariknt bercadang untuk memasarl<an suatu bijirin baru
menggunalmn satu daripada dua corak pembunglauan. Untuk
menentulrnn corak yang paling menarik perhatian, enam buah kedai
dibekalkan dengan dua corak pembunglanan tersebut. Bunglanan
tersebut diberikan harga yang sama, supaya jikn satu bunglanan
melebihi jualannya daripada yang lain, sebab utamanya adalah
kerana tariknn visual bunglanan tersebut. Bijirin tersebut dipasarkan
untuk beberapa bulan dan bilangan jualan bagi setiap bunghtsan bagi
setiap kedai dicatat.
Kedai Jumlah
212
122
r98
280
r93
Jumlah 268
617 1273
aLtY,'. : 143,457
ry
(, Nyatakan suatu model yang sesuai serta anggapannya.(it Lalatkan suatu analisis yang sepadan pada a = 0.05.
[100 markahJ
(a) A soft drink distributor experiments with four tlpes of advertising that
will produce the largest increase in sales. Four advertising agencies were
hired to prepare copies for each type of advertising.
Advertisement 1: Newspaper
Advertisement 2: Newspaper and radio
Advertisement 3: Newspaper and television
Advertisement 4: Radio and television
Four towns of roughly the same size are selected and each is assigned to
receive an advertisement prepared and transmitted by each of the four
agencies. The increase in sales, based on a l-month sales period is
recorded.
AdvertisementIIm Total
61.0
63.9
74.8
80.8
69.8 280.s
I
2
3
4
5
J.
1
2
J
4
Total
YYV2 =.,., _ ii
(r)
(ii)
(iii)
69.3 90.6
5,298.41
State an appropriate model and its assumptions.
Do a corresponding analysis at a : 0.05.
Perform a follow-up analysis using Duncan multiple range test.
Corak
101 I11
58 64
98 100
r32 148
95 98
r33 r35
15.3 20.r r2.7 r2.9
t2.7 17.4 t6.2 1,7.6
18.9 24.3 12.5 19.1
22.4 28.8 9.4 20.2
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6(iv) Determine the following effects on sales:
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a. using newspaper advertisement and without usins
newspaper advertisement
b. using radio advertisement and using television
advertisement
(b) Four insecticides were used to combat plant lice on a crop, each
chemical been applied to one plot. Six leaves were picked from each
plot, and the number ofplant lice on each leaf was recorded:
Leaf Total
l7
109
87
42
IJ
59
387
trY,:t : g,961
(i) State an appropriate model and its assumptions.(iD Do a corresponding analysis at a : 0.01.
[100 marks]
(a) Suatu pengedar minuman ringan menguji empat jenis iklan yang dapat
menghasilkan peningkntan yang besar dalam jualan. Empat agensi iklan
diupah untuk menyediakan salinan bagi setiap jenis iklan.
Iklan 1: Suratkhabar
Iklan 2: Suratkhabar danradio
Iklan 3: Suratkhabar dan televisyen
Iklan 4: Radio dan televisyen
Empat buah bandar yang bersaiz sama dipilih dan setiapnya diumpukkan
untuk menerima setiap iklan yang disediaknn dan disiarkan oleh setiap
daripada empat buah agensi. Peningkatan dalam jualan, berdasarlwn
tempoh jualan sebulan dicatat.
6r.0
63.9
74.8
80.8
69.3
5,298.41
1)
aJ
4
5
6
I
2
3
4
Jumlah
tty2 :
-- 
ij
(t)
(ii)
(iit)
90.6 69.8 280.5
Nyataknn suatu model yang sesuai serta anggapannya.
Lalukan suatu analisis yang sepadan pada a : 0.05.
Lahtknn suatu tatacara lanjutan dengan tatacara ujian julat
bergandaDuncan 
g6 
..-r7'
Chemical
2
t7
l0
7
18
26
2
34
22
2
5
l0
4
25
29
9
16
5
9
JJ
26
24
34
r8
Iklan
15.3 20.1 I2.7 r 2.9
12.7 17.4 t6.2 17.6
18.9 24.3 12.5 tg.I
22.4 28.8 9.4 20.2
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(iv) Tentukan kesan yang berilatt ke atas jualan:
a. menggunakan iklan suratkhabar dan tanpa
menggun aknn ikl ansur at khab ar
b. menggunakan iklan radio dan menggunakan iHan
televisyen
(b) Empat jenis racun serangga digunakan untuk melawan lanu ke atas suatu
tanaman. Setiap bahan kimia digunakan pada satu plot. Enam helai daun
dipetik daripada setiap plot, dan bilangan kutu di atas setiap daun dicatat.
Kimia
Daun Jumlah
17
109
87
42
73
59
Jumlah 144 387
aL>Y,'. : 8,961tJ
(, Nyatakan suatu model yang sesuai serta anggapannya.(i, Lalcukan suatu analisis yang sepadan pada a : 0.01.
p00 markahJ
(a) Two new traps were tested on its ability to fap mosquitoes. Each trap was
assigned at random to fow locations. After a specified length of time, the
number of mosquitoes in each trap was recorded.
Location Total
aJ
38
r8
24
Total
r:v,] = r,3r9
(i) State an appropriate model and its assumptions.(ii) Do a corresponding analysis at o : 0.01.
O) One important consideration in determining which location is best for a
new retail business is the amount of traffic that passes the location each
business day. Counters are placed at each of four locations on the five
weekdays, and the number of cars passing each location is recorded.
I
2
3
4
5
6
4.
1
2
J
4
2249
17 34 25 33
10 22 29 26
72924
18 5 16 34
26 10 5 18
Trap
J
23
l1
19
0
15
5
8?
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Location
453
600
392
241
227
482
705
400
250
231
444
605
383
229
240
395
s90
390
205
230
lMsG 162EI
Total
t774
2s00
1565
925
928
7692
attY.: : 3.404.734ll
(i) State an appropriate model and its assumptions.(ii) Do a corresponding analysis at cr : 0.05.
[100 marks]
(a) Dua jenis perangkap baru diuji keupayaannya untuk memerangknp
nyamuk. Setiap perangkap diunpukkan secara rawak kepada empat lokasi.
Selepas suatu jangkamasa tertentu, bilangan nyamuk di dalam setiap
perangkap dicatat.
Loknsi
Jumlah
>,>,Y.". : 1,319tJ
(, Nyatakan suatu model yang sesuai serta anggapannya.(ii) Lakukan suatu analisis yang sepadan pada a : 0.01.
(b) Suatu krtiteria penting dalam menentukan lokasi yang terbaik bagi suatu
perniagaan runcit adalah amaun trafik yang melalui suatu lokasi pada
setiap hari perniagaan. Alat penghitung diletakkan di setiap daripada
empat lolmsi untuk lima hari bekerja dan bilangan kereta yang melalui
setiap lokasi dicatat.
Jumlah
1774
2s00
I 565
925
928
Jumlah 1913 I90I t8r0 7692
1
2
J
4
5
4.
I
2
3
4
3
38
18
24
I
2
3
4
5
)ttY" = 3.404.734
- - 
ii
(,
(ii)
Nyatakan suatu model yang sesuai serta anggapannya.
Lala*an suatu analisis yang sepadan pada a : 0.05.
[100 markahJ
.../9-
Peransknp
3
23
11
19
0
15
7
5
Lokasi
453 482 444 395
600 705 605 590
392 400 383 390
24r 250 229 20s
227 231 240 230
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9APPENDIX FORMULAS
Completely Randomized Design
Y2Ifv?
=- 
IJ NlJ
v? Y2tr.
= 
n. N1l
For any contrast : L :
SSL =
2c.
tr.
=n.ll
2. Completely Randomized Block Design
SST
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1.
SSA :
F 
".Y.u I l.i
(\2
[? 
"o' 
,J
Y2
= f f v?.?- lJ NlJ
v? Y2
: S l'LbN
I
Y2. Y2
: 5 'J
aaN
J
J. Latin Square Design
ssr : IIIt?,,i jT tJK
v? Y2
SSR :t t"
=aNI
Y2. y2
SSC = 5- 't'7aN
J
Y2. y2
SSA =t "K
T a N
Y2
89 .../10-
Two-way Factorial Design
SST
SS.rr, :
: r>r"i,ui jk
v?
10
v2
N
Y2
3b(a+l)
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SSA
SSB
SSE
5. Spearman Test
tt rr'?7 nrJ
Y? Y2t r..LlbnN
I
Y2. Y2y .i.
lanN
J
YYSv2L/ L L. ' iik
IJK
oI a?Hl
'(" -t
Y?lJ.
1-
Mann-Whitney Test
= r *(r,)
i
7. Kruskal-Wallis Test )
r: 
=*I5 s(r.r+r)N(N+r)i 
"i \
Friedman Test
I2
l:
- ba(a+l)
Cochran Test
a(a- r)>^? (a- r)N2
In?Ltl
i
9.
Fs?
-JJ
90
T_
aN
..J11-
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APPENDIX: TABLES
Duncan Multiple Range Table
r.os(P , f)
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10 50 100
1
2
3
4
)
6
7
8
9
10
11
L2
13
L4
15
16
L7
18
L9
2A
30
40
60
100
18.O 18.O 18.0
609 6.09 6.09
4.50 4.50 4.50
3.93 4.O1 4.O2
3 .64 3 .74 3.79
3.46 3.58 3 .64
3.3s 3.47 3.s4
3.26 3 .39 3.47
3.20 3.34 3.4L
3.1s 3.30 3.37
3.11 3 .27 3.35
3.O8 3.23 3.33
3.06 3 .2r 3.30
3 .O3 3 .18 3 .27
3.O1 3.76 3.25
3.OO 3 .1s 3.23
2.98 3.13 3.22
2.97 3.12 3.21
2.96 3.11 3 .L9
2.9s 3.10 3.18
2.89 3.O4
2.86 3.O1
2.83 2.98
2.80 2.95
2.77 2.92
3.L2
3.10
3.08
3.05
3.O2
18.O 18.O 18.O
6.09 6A9 6.09
4.50 4.50 4.50
4.O2 4A2 4.O2
3 .83 3.83 3.83
3.68 3.68 3.68
3.s8 3.60 3 .61
3.52 3.ss 3.s6
3 47 3.sO 3 .s2
3.43 3 46 3.47
3-39 3.43 3.44
3.36 3.40 3.42
3 .3 s 3.38 3 .41
3.33 3.37 3.39
3.31 3.36 3.38
3.30 3.34 3.37
3.28 3.33 3.36
3 .27 3.32 3.3 s
3 .26 3 .31 3.3 s
3.25 3.30 3 .34
3 .20 3.25 3 .29
3.L7 3.22 3.27
3.L4 3.20 3.24
3 .L2 3.18 3 .22
3.O9 3.1s 3.79
18.O 18.0
6.09 6.09
4.50 4.50
4.O2 4.O2
3.83 3.83
3.68 3.68
3.67 3.61
3.56 3.s6
3.52 3.52
3.47 3.47
3.45 3.46
344 3.44
3.42 3.44
3.41 3 42
3.40 3.42
3.39 3.41
3.38 3.40
3.37 3.39
3.37 3.39
3.36 3.38
3.32 3.35
3.30 3.33
3.28 3.3t
3.26 3.29
3.23 3.26
18.O 18.0
6.09 6.09
4.50 4.50
4.O2 4.O2
3.83 3.83
3.68 3:,68
3.6t 3.67
3.s6 3.s6
3 .52 3.52
3.47 3.48
3.46 3.48
3.46 3.48
3.45 3.47
3 44 3.47
3 43 3 .47.
3.43 3.4-t
3.42 347
3.4L 3 47
3.4t 3.47
3.40 3.47
3.37 3 47
3.35 3 -47
3.33 3.47
3.32 3 47
3.29 3.47
18.0 18.0
6.09 6.09
4.50 4.50
4.O2 4.O2
3.83 3.83
3.68 3.68
3.6L 3.61
3.56 3.s6
3.52 3.52
3.48 3.48
3.48 3.48
3.48 3.48
3.47 3.47
3.47 3.47
3.47 3.47
3.47 -i.47
3.47 3.47
3.47 3.47
3.47 3.47
3.47 3.47
3.47 3.47
3.47 3.47
3.48 3.48
3.s3 3.5 3
3.6L 3.67
.f = degrees of freedom.
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Spearman Table
.100.001n .0r0 .02s
4
5
.*t
.9286
.9000
' 
.8667
.8364
.8182
.7912
.7670
.74&
.7265
.7083
.69@
.6737
.6586
.&55
.6318
.6185
.6070
.s962
.5855
.5757
.5650
.5567
.5479
.9429
.8929
.8571
.E167
.7818
.754s
.7273
.6978
.6747
.6536
.6324
.6152
.5975
.5825
.5684
.5545
.5426
.5306
.5200
.5100
.5002
.4915
.4828
.4744
.466s
.9000
.8857
.8571
.8095
.7667
.7333
.7000
.6713
.&29
.6220
.6000
.5824
.5637
.5480
.5333
.5203
.5079
.4963
.4852
.4748
.4654
.456l.
.4l,8r
.44;01
.4320
.4251
.9000
.8286
.7450
.7t43
.6833
.636/-
.6091
.5804
.s549
.5341
.5179
.5000
.4853
.47t6
.4579
.4l.51
.4351
.4241
.4150
.4061
.3977
.3894
.3822
.3749
.3685
.3620
.8000
.8000
.7714
.6786
.6190
.5833
.5515
.5273
.4965
.4780
.4593
.4429
.426s
.4118
.3994
.3895
.3789
.3688
.3s97
.3518
.3435
.3362
.3299
.3236
.3175
.31t 3
.3059
.aooo
.7000
.6000
.5357
.5000
.4667
.4424
.4r82
.3986
.3791
.3626
.3500
.3382
.3260
.3148
.3070
.2977
.2909
.2829
.2767
.270/.
.2&6
.2588
.2s40
.2490
.2M3
.24W
6
7
8
9
10
1l
t2
13
l4
l5
t6
t7
18
t9
20
2L
22
23
24
25
26
27
28
29
30
92
...t13-
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Fisher's Exact Table
A=8 B=7
3
2
I=9 8=9
A=9 8=5
3
.d=10 8=10
aI
7.
6
5I
7
6
5
8
7
6
5I
7
6
8
7I
5
o.05
3,oze
2 .ogs,-
1 .osz
0.ots
2.ols-
1 .ore
O.oog
0 .oza
2.oss-
I .osz
0.ote
0.o+qI .ore
0 .or o+
' 0.oao
' 0.ooe
0.ozett' "0.ozz
5 .oar
3 .ozs-
2.oza
I .ozs -
0.ors-
0.oar
4 .ozs
"' 9 .oag
'' 2.oee
1 .oae
0 .ozo
3.org
2.oza
t.ozo
0.oro+
0.ozg
3 .oaq
2,oat
1 .oss -
0.orz
0.oaz
' 
2.ozz
1 .ozs
0.oro+
0 .oze
I .ora
0.ooz
0.ozr
0 .o+s
I .oes+
0.ore
0 .oes +
0.ors
6 .ooe
4.ozs
3 .oss-
0.ots ., ,.', 1
2.ors-' I .oog
0.ooz
0.oog
,1 
.ooz
0 .oos-
i.oo.
6.ooz
0.oor
0 .oos-
0.ooz O.ooz
0.ooe . 
-
3 .oos- 3.oos-
2 .ooe 7 .ooz
I .ooe 0.oot
0.oos- 0 .oos-
3 .oos 2.ooz
I .oor l.oog
0.ooz 0 .ooz
0 .ooz
-::2.oos- 2.oos-
I .oos 0 .oor
O .oos O ,ooe
1 .ooz 1 .ooz
0 .oor 0 .oor
Au .006
Probability '" .: - 
-0.025 o:di 0:00s',
2.oot 2.ooz I .oor
1 .oog I .oog 0 .oor
..O.ooe 
-,0.ooe
9
8
7
6
5
4
9
8
7
6
5
9
8
7
6
5II
7
6
5
I
8
7
6II
7
6I
8
7
9
"l 
.or e
0 .oos
I .ooz
0.oos-
O.ore
I .ore
O.oro+
0.ooe
0 .oze
0.oez
4.ors-
3.ozs-
1 .ooa
l.oes-
0.oro-
3 .oos
2.org
1 .orz
0 .ooz
0 .ozo
3.ors
2.oze
1 .ozo
0.oro+
2.otr
1.orr
0 .ooe
0.orz
10
9I
1 "oos- 1 .oos- I .oos-
1 .oes 0.oos 0.oos
0.oto+
1.ora O.oor 0.oor
O .ooz 0 .ooz
0.ozr
0.oos- 0.oos- 0.oos-
0.ora
O.ora
4.oos+ 3.ooz
3.oro- 2.oog
1 .ooa 1. oog
5.ors
3.oro-
2.orz
-ooooooo-
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